Objective-To investigate the prevalence of radiologically-diagnosed paranasal sinus disease in HIV-1 seropositive patients.
. Chloramphenicol was commenced. The patient improved but his fever returned when chloramphenicol was stopped. He was therefore given oral ciprofloxacin, but after completing this second course of antibiotics his symptoms of headache and nasal congestion recurred, and so he was maintained on continuous antibiotics after discharge.
Six months later the patient was readmitted with a 10 day history of severe frontal headache and retro-orbital pain. A CT scan of the sinuses showed right ethmoidal sinusitis with erosion of the medial orbital wall ( fig  2) . Sputum culture revealed Pseudomonas aeruginosa with the same sensitivity pattern as found previously. After seven days of intravenous azlocillin and gentamicin there was clinical improvement, but when antibiotics were stopped he deteriorated rapidly. To promote resolution of infection his ethmoid air cells were drained under direct transnasal endoscopic vision with good results. In the postoperative period he went into renal failure and he died 3 weeks later. Case 2 A 35 year old Caucasian homosexual man presented with a two day history of left periorbital pain, purulent nasal discharge, postnasal drip, fever and pain on swallowing. He also described transient sensory symptoms in his left arm. In the six weeks prior to this admission he had been hospitalised several times because of recurrent bacterial chest infections due to Pseudomonas aeruginosa. Treatment had been complicated by the development of hypersensitivity reactions to several antibiotics.
On examination he was unwell and febrile at 37 5°C. There were no abnormal neurological signs. In view of his sensory symptoms, magnetic resonance imaging of the head was performed: this showed no intracerebral abnormality but showed mucosal thickening and a fluid level in the left maxillary antrum, mucosal thickening of both ethmoid sinuses and the right sphenoid sinus and abnormal signal from the left maxilla suggestive of osteomyelitis (figs 3 imaging studies. Using the scoring system described, 19 patients had mild disease, six had moderate disease and five had severe radiological disease. Table 2 shows the correlation between the clinical and the radiologically-defined severity of sinusitis.
Bacteriology
Six patients had positive microbiological cultures relevant to their sinus disease. Pseudomonas aeruginosa was isolated in four patients, all of whom had advanced HIV disease. In all four cases the infection was community-acquired. These isolates were from sputum (1 patient); sputum, post-nasal space biopsy and blood culture (1 patient); sputum, bronchoalveolar lavage fluid and sinus washings (1 patient) and sinus washings (1 patient). The sensitivity pattern of the organisms was the same in all four patients, as described in the case histories. Two further patients had positive microbiological cultures: one had Haemophilus influenzae isolated from the sputum and one had Staphylococcus aureus isolated from sinus washings.
Intervention
Ten patients received specific treatment for sinusitis: all 10 were given 0 5% ephedrine nose drops for symptom relief, and two also received systemic antihistamines. All 10 were commenced on antimicrobial therapy, five by the intravenous route and five orally. Four patients required operative intervention. Thirteen patients received broad spectrum antibiotics primarily with the intention of treating infection at another site which is likely to have had an additional beneficial effect on the observed sinus disease. In seven patients there was no specific intervention.
Outcome
The outcome in those patients treated specifically for sinusitis is shown in table 3. There was recurrent disease in one of the six asymptomatic patients, two of eight with mild disease, 3 of 10 with moderate disease and four of six who had severe disease.
Discussion
Only four patients underwent surgical procedures, and those procedures that were performed were relatively minor. This compares with intervention rates reported by other groups of four out of 752 and 18 out of 68. As a definite bacteriological diagnosis was made in only a few patients, we suggest that early surgical intervention might both provide the diagnosis and alleviate symptoms. The benefit of early intervention is illustrated by the case histories.
Previous authors have differed in their strategy for the management of sinusitis in patients with AIDS, particularly with respect to operative intervention. 6 We concur with the view that if sinusitis does not respond to initial treatment with standard antibiotics such as doxycycline then a sinus wash-out should be performed in order to make a bacteriological diagnosis and enable rational antibiotic therapy.4 This is particularly important because in addition to Pseudomonas aeruginosa, a wide variety of unusual organisms have been described as a cause of sinusitis in patients with AIDS, including Cryptococcus neoformans and cytomegalovirus,7 infections which would not respond to standard broad-spectrum antibiotics.
In an HIV seropositive patient who presents with headache meningitis must be excluded, and cranial imaging (with CT or magnetic resonance imaging) and a lumbar puncture are needed to rule out this diagnosis. Once meningitis has been excluded, sinusitis should be considered in the differential diagnosis. Plain sinus radiographs should be performed to confirm the diagnosis: if these are normal, sinusitis is unlikely. In a study of 54 immunocompetant patients presentmg with symptoms and signs of sinusitis, only 9% of patients with normal sinus radiographs had Sinusitis due to Pseudomonas aeruginosa may require a prolonged course of antibiotics, because of the tendency to relapse after shorter courses of antibiotics and the potential for osteomyelitis. This is analagous to the treatment of malignant otitis externa, a chronic osteomyelitis of the temporal bone in immunocompromised patients due to infection of the external ear canal by Pseudomonas aeruginosa. 9 Sinusitis is rarely included in the differential diagnosis of headache in HIV seropositive patients. Surgical intervention may be required either to make a microbiological diagnosis or as a therapeutic procedure to relieve symptoms. An urgent ENT opinion should be sought in patients who are systemically unwell in order that sinus wash-outs or other surgical intervention may be carried out. Sinusitis due to Pseudomonas aeruginosa occurs in the context of advanced HIV disease, and responds to specific antimicrobial therapy, but the course of treatment may need to be prolonged in order to prevent the relapse of symptoms and signs or the development of chronic infection.
